Nowadays there is a research on ambient living and smart building applications to make people life more confortable. This kind of applications, in general, requires the position where a person is in a building to act according it and to any physical parameters that are measured from the person, to determine, for instance, if the air condition has to be switched on or off, the room temperature has to be put up or down or the music has to be changed from classical to pop, or vice versa. This paper presents an indoor position solution based on BitCloud Stack, a full-featured, second generation embedded software stack from Atmel.
Introduction
WSNs (Wireless sensor Network) are present in many applications. They are used in Ambient Living [1] [2] [3] [4] or Smart building [5] [6] [7] [8] [9] researching fields for solving data acquisition process, depending on its applications, it can be used ambient or user sensors and actuators for making decisions. The knowledge of the subject's position it is very useful in these kind of systems because depending on it the decisions to be made are different, this paper present an indoor position solution for doing so.
In Section 2 an overview of different alternatives to calculate the indoor position is presented and paper goal is explained. System overview is shown in Section 3. Implementation and data collection issue is explained in section 4 and the system test is exposed in section 5. Conclusions are established in section 6.
Positioning Determination
As stated in [10, 11] , a number of indoor location tracking systems have been proposed in the literature, based on RF signals, ultrasound, infrared, or some combination of modalities. Given a model of radio signal propagation in a building or other environment, received signal strength can be used to estimate the distance from a transmitter to a receiver, and thereby triangulate the position of a mobile node. However, this approach requires detailed models of RF propagation and does not account for variations in receiver sensitivity and orientation. An alternative approach is to use empirical measurements of received radio signals, known as RSSI, Receiver Signal Strength Indicator), to estimate location. By recording a database of radio ''signatures'' along with their known locations, a mobile node can estimate its position by acquiring a signature and comparing it to the known signatures in the database. A weighting scheme can be used to estimate location when multiple signatures are close to the acquired signature.
All of these systems require that the signature database are collected manually prior to system installation, and rely on a central server (or the user's mobile node) to perform the location calculation. Several systems have demonstrated the viability of this approach, one of those is MoteTrack [10, 11] .
MoteTrack's basic location estimation uses a signature based approach that is largely similar to RADAR [12] that obtains a 75th percentile location error of just under 5 m, but decreased the location error by 1/3 in MoteTrack.
MoteTrack is implemented on the Mica2 mote platform using the TinyOS operating system [13] . They chose this platform because it is designed for low-power operation, is relatively small, and can be deployed unobtrusively in an indoor environment.
Our goal is not to improve upon the accuracy of MoteTrack signature-based localization scheme, but rather to use a similar scheme but using other motes, Meshnetics´ one [14] , that uses different RCB (MCU and transceiver) and, also, different software, i. e., the BitCloud Stack, a ZigBee PRO certified platform.
System Overview
In this section we give an overview of the system, shown in Figure 1 , that is based on low-power, embedded wireless devices, Meshnetics´ sensor "motes". The advantages of this platform over other motes is that they are equipped with extra sensors and others could be easily connected to them if the application requires it, so for prototyping these motes work quite well. Other advantage of this mote is that the supplier has developed the ZigBee RFC4 stack architecture [15] in a software pack called BitCloud Stack.
In our system, a building or other area is populated with a number of Meshnetics motes acting as fixed nodes, one of them acting as coordinator, C. Fixed nodes send to C periodic beacon messages, beacon 2, which consist of an ntuple of the format {MobileID, RSSI}, where n is the number of mobile nodes. MobileID is a unique identifier of a mobile node, and RSSI the value received from the last beacon message, beacon 1, received from that mobile node in an specific fixed node.
